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[Title of the Invention] METHOD OF MANUFACTURING LIQUID

CRYSTAL DISPLAY PANEL

[Abstract]

[Object] To realize an excellent panel display at the

periphery of a display portion by suppressing the variation

of a cell gap around the sealant of the liquid crystal

display panel.

[Solving Means] Glass substrates 1 and 2 have transparent

electrodes, the glass substrate 2 is provided with a first

sealant 6 enclosing a display cell area and a second sealant

9 enclosing the first sealant 6 in a ring shape, and liquid

crystal 8 is dropped in the display cell area; and the glass

substrates 1 and 2 are bonded to each other under reduced

pressure and then returned to the atmospheric pressure to

cure the two sealants 6 and 9. Consequently, a pressure

reduced state is produced between the first sealant 6 and

the second sealant 9 and the glass substrates 1 and 2 are

firmly bonded to each other around the first sealant 6 under

the atmospheric pressure to form a stable seal gap of the

first sealant 6.

[Claims]

[Claim 1] A method of manufacturing a liquid crystal

display panel comprising the steps of arranging a pair of
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glass substrates having transparent electrodes in the

surface thereof to be opposite to each other;

forming a first sealant enclosing a display cell area

including electrodes required for the panel display and a

second sealant enclosing the first sealant in a ring shape

in an outside area of the first sealant in one glass

substrate;

dropping liquid crystals in the display cell area that

is an inner side of the first sealant and arranging the

other opposing glass substrate in the one glass substrate

under reduced pressure; and

bonding the glass substrates to each other by making

the space enclosed by the first sealant and the second

sealant between a pair of vertical glass substrates to be a

pressure reduced state.

[Claim 2] The method according to claim 1, further

comprising the step of removing the second sealant by

cutting after curing the first and second sealants.

[Claim 3] The method according to claim 1 or 2, further

comprising the step of making a distance from the first

sealant enclosing one display cell area to the second

sealant arranged in the outside of the first sealant to be 2

to 7mm.

[Detailed Description of the Invention]



Hll-326922.doc - 3 -

[0001]

[Technical Field of the Invention]

The present invention relates to a method of

manufacturing a liquid crystal display panel which provides

an excellent display in the periphery of a display portion

of a liquid crystal display panel.

[0002]

[Description of the Related Art]

A liquid crystal display (LCD) is to display an image

by changing specific initial molecule arrangement of a

liquid crystal molecule to other molecule arrangement by a

function such as application of electric field and using the

change of an optical nature of liquid crystal cell

accompanied by the changed molecule arrangement. Because

the LCD has advantages such as thin, light weight, low

voltage, and low power operation, compared to other display

element, it has been used in various fields from an office

automation (OA) field that is represented by a personal

computer to household appliances and industrial equipment

field. Specifically, in the OA field, high precision, large

capacity, and large screen are requested to the LCD and the

uniformity of the display is also requested.

[0003]

Recently, the LCD device is divided into a super

twisted nematic (STN)-type LCD made by a simple matrix
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method and a thin film transistor (TFT) -type LCD made by an

active matrix method. Specifically, in the STN type LCD,

because the deviation in a cell gap between substrates is

sensitively reflected by the change of a birefringence

effect, an uneven cell gap is apt to generate. For a cell

gap of about 5 to 8\im, the variation of the cell gap at the

periphery of the display portion is required to control

within a range of 0.03 to 0.05|im.

[0004]

Figs. 3(a) and 3(b) show a schematic construction of an

embodiment of a liquid crystal display panel and Fig. 3(a)

is a cross-sectional view thereof and Fig. 3(b) is a plan

view thereof. An alignment film 5 is formed on the glass

substrate 1 in which transparent electrodes 3 and 4 are

formed, the circumference of a display cell area is enclosed

by a sealant 6, liquid crystals 8 are filled within the cell

composed of the glass substrates 1 and 2 and the sealant 6,

and spacers 7 are arranged to maintain a gap.

[0005]

Conventionally, as a method of manufacturing a liquid

crystal display panel, there are two methods as follows: one

method comprises the steps of making an empty panel having a

cell structure by bonding and fixing glass substrates having

electrodes arranged opposite to each other with a sealant

having an opening portion at a portion thereof to enclose a
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display cell area and filling up liquid crystals to the

opening portion by a vacuum injection method which uses the

capillary phenomenon and the pressure difference.

[0006]

The other is a method of drastically shortening the

time required for filling up the liquid crystals in the

vacuum injection method and is disclosed as a liquid crystal

dropping and manufacturing method in Japanese Unexamined

Patent Application Publication No. S62 - 89025. Hereinafter,

the method will be described with reference to Fig. 4.

Further, the same elements as the liquid crystal display

panel shown in FIG. 3 are denoted by like reference numerals.

[0007]

As shown in Fig. 4(a), in the glass substrates 1 and 2

having transparent electrodes arranged to opposite to each

other, spacers 7 are arranged to maintain a gap in the glass

substrate 1 and a sealant 6 is formed to enclose a display

cell area in a glass substrate 2, and a predetermined amount

of liquid crystals 8 are dropped in the portion enclosed by

the sealant 6. Next, after the glass substrates 1 and 2 are

bonded to each other under reduced pressure, they returned

to the atmospheric pressure to cure the sealant 6. The

state is shown in Fig. 3(b). Further, the glass substrates

are cut to a predetermined size to obtain a liquid crystal

display panel.
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[0008]

[Problems to be Solved by the Invention]

However, in the conventional liquid crystal dropping

and manufacturing method, when the glass substrates are

returned to the atmospheric pressure after they are bonded

to each other under reduced pressure, the inside (the

decompressed side in which liquid crystals 8 are maintained)

of the sealant 6 is maintained in a decompressed state and

thus the glass substrates 1 and 2 are pressed, but there is

no pressing pressure in the glass substrate 1 and 2 in the

outside (the atmospheric pressure side) of the sealant 6.

Therefore, as shown in Fig. 3(b), the glass substrate 1 and

2 are distorted at the inside and outside of the sealant 6

and thus a cell gap at the periphery of the sealant 6 is not

stable, whereby the panel display at the periphery of the

display portion is deteriorated.

[0009]

The present invention is to solve the above-mentioned

problem, and an object of the present invention is to

provide a method of manufacturing a liquid crystal display

panel capable of enhancing the panel display at the

periphery of the display portion.

[0010]

[Means for Solving the Problems]

In order to achieve the above-mentioned object, there
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is provided a method of manufacturing a liquid crystal

display panel comprising the step of providing an additional

sealant enclosing the sealant in a ring shape so that when

the glass substrates are returned to the atmospheric

pressure after they are bonded to each other under reduced

pressure, the outside of the sealant enclosing a display

cell area becomes the space in a pressure reduced state.

[0011]

As the panel is provided with the additional sealant,

it- is possible to enhance the panel display at the periphery

of the display portion.

[0012]

[Description of the Embodiments]

The invention described in claim 1 of the present

invention relates to a method of manufacturing a liquid

crystal display panel comprising the steps of arranging a

pair of glass substrates having transparent electrodes in

the surface thereof to be opposite to each other; forming a

first sealant enclosing a display cell area including

electrodes required for the panel display and a second

sealant enclosing the first sealant in a ring shape in the

outside area of the first sealant in one glass substrate;

dropping liquid crystals in a display cell area that is an

inner side of the first sealant and arranging the other

opposing glass substrate in the one glass substrate under
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reduced pressure; and bonding the glass substrates to each

other by making the space enclosed by the first sealant and

the second sealant between a pair of vertical glass

substrates to be in a pressure reduced state. Consequently,

because an area enclosed by the first sealant enclosing the

display cell area and the second sealant is decompressed,

the two vertical glass substrates are firmly bonded to each

other in the atmospheric pressure, and as a result, a gap

around the first sealant becomes uniform, and thus the panel

display at the periphery of a display portion is greatly

enhanced

.

[0013]

The invention described in claim 2 of the present

invention relates to a method of manufacturing a liquid

crystal display panel comprising the step of removing the

second sealant by cutting it after curing the first and

second sealants in the invention described in claim 1.

Consequently, it is possible to use the liquid crystal

display panel as in a conventional design without changing a

shape of the sealant enclosing a display cell area in a

final liquid crystal display panel.

[0014]

The invention described in claim 3 of the present

invention relates to a method of manufacturing a liquid

crystal display panel comprising the step of making a
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distance from the first sealant enclosing one display cell

area to the second sealant arranged in the outside of the

first sealant to be 2 to 7mm in the invention described in

claim 1 or 2. Consequently, it is possible to uniformly

maintain a gap around the first sealant without obtaining

desired effects because a decompressed area enclosed by the

first sealant and the second sealant is very small and

without causing a dent portion in the glass substrates due

to a very large decompressed area, so that it is possible to

further enhance the panel display at the periphery of the

display portion.

[0015]

[Embodiments]

Hereinafter, an embodiment of the present invention

will be described with reference to Figs. 1 and 2. Fig.

1(a) is a perspective view illustrating a state before

bonding glass substrates in a method of manufacturing a

liquid crystal display panel according to an embodiment of

the present invention. Fig. 1(b) is a plan view illustrating

a state after bonding the glass substrates in a method of

manufacturing a liquid crystal display panel according to

the embodiment. Fig. 1(c) is a cross-sectional view

illustrating a state after bonding the glass substrates in a

method of manufacturing a liquid crystal display panel

according to the embodiment. Further, elements having a
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similar function with the conventional liquid crystal

display panel are denoted by like reference numerals.

[0016]

First, as shown in Fig. 1(a), a first sealant 6

enclosing an display cell area including electrodes required

for a panel display and a second sealant 9 which is spaced

by a predetermined distance to enclose the first sealant 6

from the outside in a ring shape are formed on at least one

surface of the glass substrates 1 and 2 having transparent

electrodes in which the surface thereof is aligned. The

sealants 6 and 9 are made of a sealant made of an

ultraviolet rays setting resin, etc. by a screen printing

method or a dispenser drawing method. Further, spacers 7

are arranged to maintain a gap in at least one of the glass

substrates 1 and 2 and a proper amount of liquid crystals 8

are dropped in the display cell area. Here, as the glass

substrates 1 and 2 are returned to the atmospheric pressure

after they are bonded to each other under reduced pressure,

a panel shown in Figs. 1(b) and 1(c) is obtained.

[0017]

At this state, the space enclosed by the first sealant

6 and the second sealant 9 and the glass substrates 1 and 2

becomes decompressed space 10. Further, a liquid crystal

display panel is obtained by dividing the glass substrates 1

and 2 into a cutting line 11 separated in a predetermined
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distance at the inside of the second sealant 9 after the

sealants 6 and 9 are completely cured and a cell gap is

uniformly formed.

[0018]

Here, as shown in Fig. 2, according to a distance

between the first sealant 6 and the second sealant 9, the

force in which the decompressed space 10 is applied to the

glass substrates 1 and 2 is different. As shown in Fig.

2(c), when the distance is less than 2mm, there is little

force to be applied to the decompressed space 10 and thus

the first sealant 6 is not bonded to the substrates.

Further, as shown in Fig. 2(d), when the distance is more

than 7mm, the force in which the decompressed space 10 is

applied to the glass substrates 1 and 2 is very large and

thus the glass substrates has a dent portion b, whereby the

glass substrates 1 and 2 around the first sealant 6 can not

form an uniform cell gap. As a result, in order to allow

the first sealant 6 to have the bonding force to the

substrates and form an uniform cell gap, as shown in Figs.

2(a) and 2(b), it is good to set a distance in the range of

2 to 7mm. When the cell gap is 8\xm, the variation of the

cell gap at the periphery of the display portion can be

controlled to 0.05|im or less, and when the cell gap is 5\im,

the variation of the cell gap at the periphery of the

display portion can be controlled to 0.03vim or less.
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[0019]

A uniform cell gap is obtained around the first sealant

6 of a liquid crystal display panel manufactured in the

embodiment, compared to the conventional panel and thus a

liquid crystal display panel having an excellent panel

display at the periphery of the display portion is obtained.

[0020]

[Advantage]

As described above, according to the present invention,

in order to avoid an uneven cell gap at the periphery of a

display portion of a liquid crystal display panel, a stable

cell gap is obtained by providing a dummy cell (a second

sealant) of a ring shape in the outside of the sealant

enclosing the display cell area and making space between the

first sealant enclosing the display cell area and the second

sealant in the outside of the first sealant to be in a

decompressed state, so that it is possible to realize a

liquid crystal display panel having an excellent panel

display at the periphery of the display portion.

[Brief Description of the Drawings]

[Fig. 1]

Fig. 1(a) is a perspective view illustrating a state

before bonding glass substrates in a method of manufacturing

a liquid crystal display panel according to an embodiment of

the present invention.
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Fig. 1(b) is a plan view illustrating a state after

bonding the glass substrates in a method of manufacturing a

liquid crystal display panel according to the embodiment.

Fig. 1(c) is a cross-sectional view illustrating a

state after bonding the glass substrates in a method of

manufacturing a liquid crystal display panel according to

the embodiment.

[Fig. 2]

Fig. 2(a) is a plan view illustrating a liquid crystal

display panel in which a distance between the sealants is 2

to 7mm according to the embodiment.

Fig. 2(b) is a cross-sectional view illustrating a

liquid crystal display panel in which a distance between the

sealants is 2 to 7mm according to the embodiment.

Fig. 2(c) is a cross-sectional view illustrating a

liquid crystal display panel in which a distance between the

sealants is less than 2mm according to the embodiment.

Fig. 2(d) is a cross-sectional view illustrating a

liquid crystal display panel in which a distance between the

sealants is more than 7mm according to the embodiment.

[Fig. 3]

Fig. 3(a) is a cross-sectional view illustrating a

schematic construction according to an embodiment of a

liquid crystal display panel.

Fig. 3(b) is a plan view illustrating a schematic
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construction according to an embodiment of a liquid crystal

display panel.

[Fig. 4]

Fig. 4(a) is a perspective view illustrating a

conventional liquid crystal dropping and manufacturing

method

.

Fig. 4(b) is a cross-sectional view illustrating a

liquid crystal display panel bonded by a conventional liquid

crystal dropping and manufacturing method.

[Reference Numerals]

1,2: glass substrate

6: first sealant

7 : spacer

8 : liquid crystal

9: second sealant

10: decompressed space

11: cutting line of panel
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